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Problem: Rexolite Outgassing

Outgassing
* The release of gases that were previously o © e
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Problem: Rexolite Outgassing

Rexolite

« Across-linked polystyrene based plastic with
excellent electrical insulation properties

» Poor outgassing performance relative to traditional
vacuum materials (steel and aluminum)

 Rexolite’s vacuum properties have been studied in
the past by Los Alamos National Lab (LANL) &
Sandia National Lab (SNL)

* Results varied widely test to test i

Mechanisms contributing to outgassing
(Chew, A




Approach: Vacuum Test Stand for studying Rexolite

Rexolite Samples’ Preparation lon Gauges

« Vacuum bake-out @ 150°C A Turbo Pump

« Vacuum, dry nitrogen, and ambient air storage Gate valve

Throughput Method RGA Eﬁr;rfwg]gr

« Throughput is the product of the pressure differential and the Orifice Plate
conductance of the orifice [Q = C(Py; — Pjo)] Gauge Sample

« Measured outgassing rate (g,,eqs) includes outgassing of the Controllers Chamber

sample and the chamber Turbo

« Sample Outgassing rate (q. s) deducts the outgassing of the Controller |

chamber and includes the sticking factors of all surfaces Outgassing Test Stand
' ' | Q dtrue _ 1tn ~ _ @
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1 Empty chamber test vs. Rexolite test
10 T T T T T T T T T T T
Sample Chamber (Rexolite Test)
= = = Sample Chamber (Empty Chamber Test)
Pumping Chamber (Rexolite Test)
= = = Pumping Chamber (Empty Chamber Test) |

107
B
o
E
Q b
; 10
7]
0
(4]
S
o

107

10~8 1 1 1 1 1 1 1 ! I | 1

5 10 15 20 25 30 35 4(% 45 50 55
Time (hr)
"\ Gas load contributed
K

Results: Pump-down Curve & Outgassing Curve

Pump-down curves comparsion

by Rexolite
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Outgassing Curves Comparison
Different Rexolite Treatments

Test 2: 1 month vaccum & 2 weeks nitrogen
Test 8: 1 month vacuum & 1 week air
Test 13: untreated

~ Test 16: 4+ months vacuum & 2 weeks air
empty chamber

Longer Vacuum
Storage

Empty
4« Chamber

Test 15: 4+ months vacuum & 2 weeks nitrogen | 1
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Conclusions

Findings Future Work
+ Baking Rexolite removes gases trapped on the surface » Demonstrate the repeatability of enhancing Rexolite’s
and in the bulk material, reduces outgassing, and outgassing performance with long term vacuum storage
reduces gas load inside the vacuum system « Develop optimized treatment and handling procedures
« QOutgassing performance degrades over time for samples for Rexolite used in vacuum systems

exposed to ambient air and dry nitrogen
 Longer vacuum storage leads to lower outgassing rates
in the observed time frame



